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Abstract We discuss the strain rate fields and micro block models using the GPS velocity field in
the Northern and Northeastern Tibetan Plateau based on active faults distribution and GPS
velocity field. We calculate the tectonic strain rate fields using a spherical wavelet-based multi-
scale approach for estimating the spatial velocity field on the sphere from a set of geodetic

displacement observations. The calculated results including the spatial gradient tensor quantities
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such as dilatation rate, strain rate and rotation rate could be used to discuss the regional tectonic
environment. We also adopt the block model approach with Backslip model to establish a small
spatial scale micro-block model, which is used to invert for the slip rates of active faults and
compared with geological slip rates, as well as the uniform strain rates in blocks and Euler poles
for each block. As a result, we consider that: (1) Crustal deformation along the Qilian Shan
range possesses the motion characteristics of blocks with narrow belt shapes in NE direction. (2)
Contemporary deformation fields of the Northern Tibetan Plateau should be the result of
combined actions of the relative movement of active faults’ two sides, thrust and extrusion of the
thrust faults and micro-blocks rotation bounded by the principal and secondary active faults in the
region. (3) Rotation state of GPS velocity field in the east of the region near Lanzhou and

Tianshui has been the result of systematic differences in regional lithosphere structure which

affects the driving mechanisms of smaller crustal blocks deformation consequently.
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Map showing major active faults and other features, including mountain ranges, in the Northern and Northeastern margin

Fig. 1

of the Tibetan Plateau. Inset map shows location of the studied region within in the Tibetan Plateau
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Fig. 4

(a) Map of GPS Observed Vectors and Simulated Vectors. and Micro-blocks subdivided by Loveless in Qaidam-

Qilian Shan Block; (b) Residual Map of GPS velocity field and micro block names in Qaidam-Qilian Shan Block.
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Fig. 5 (a) Map of Strain Rate Field, GPS Observed Vectors and Simulated Vectors, and Micro-blocks Bounded by Active
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Fig. 6 Euler pole distribution map of micro-blocks in Qaidam-Qilian Shan Block

(1) Yellow solid point shows the Euler poles as Zhongwei, Zhouqu, Chengxian and Bailongjiang Blocks, respectively, within the eastern

side of center of framework of Alashan block. (2) Positive represents as counterclockwise rotation, while negative is clockwise rotation.

(3) Black solid points indicate that the Euler poles lies on the west of Alashan Block, as the characteristic of diffusion deformation.
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Fig. 7 (a)Principal Strain Rates derived by symmetric strain-rate tensors with High resolution Based on GPS Velocity

Field unconstrained by Block Model in Qaidam-Qilian Shan Block (1°X 1°); (b) Principal strain rates without regard to

block rotation, and strain rate map derived from fitted velocity field of micro block models(using 50 X 50 km median value filter)
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